6 148 remaining pellet in the tube, to which a further 5mls of standard media was added, followed by repeat 149 centrifuge.
150
Following this, the supernatant was discarded, and the pellet resuspended in 5mls of fresh standard media, the 151 suspension was then cultured in standard media, and again used for experimental procedures at passage 3-4 (40). 
169
To quantify staining, 10% cetylpyridinium chloride (CPC) was added to 10mM of sodium phosphate to obtain a 170 working solution of pH 7. Following imaging, PBS was discarded from wells, and 200µl of the CPC solution 171 added to each well for 15minutes, agitated at room temperature and covered in foil. Absorbance was then read 172 on a plate reader at wavelength 570nm (Tecan infinite Pro, Tecan trading, Switzerland).
173
A standard curve was made by serial dilution of alizarin red working solution in CPC and read again at 570nm.
175
Osteocalcin Staining 176 15,000 cells were seeded in 96 well plates for each group (N=3), the media aspirated and cells washed twice 177 with PBS. They were then fixed in 10% formalin at room temperature for 10 minutes, and washed twice with 7 178 cold PBS, cells were then incubated in blocking buffer (PBS, 0.1% tween20 and 1% bovine serum albumin) for 179 1hour at room temperature. Anti rat osteocalcin (Abcam, Cambridge UK ) was diluted in the blocking buffer
180
( 
248
After 16 hours, the cells that migrated to the opposite side of the membrane were fixed in 10% formalin and 249 stained with Toluidine blue.
250
Following fixation, the chambers were rested in 200µl of the toluidine solution for 3minutes. Subsequently, 251 wells were washed three times with distilled water, after which wells were analysed under the microscope,
252
where cells that had migrated were counted by selecting six random fields at x20 magnification and calculating 
270
Expression of CD markers: There was no significant difference in CD marker expression by cells 271 obtained from any group, regardless of tissue source. Mean CD marker expression is outlined in Table 1   272   273 274 Table 1 275 Cluster differentiation marker expression showed no significant difference between groups.
277
Cell morphology: Both adipose derived and bone marrow derived MSCs from juvenile rats demonstrated a tight 278 spindle like morphology, with no significant difference in mean aspect ratios (bMSC 18.66 and aMSC 19.1).
279
The mean ratios in adult cells were significantly smaller (bMSC 4.99 and aMSC 5.31), though again there was 299
On the addition of iPTH, cells showed a significant increase in alizarin red staining compared to untreated 300 groups at all time points for bone marrow derived cells. This effect was noted to be most profound on OVX cells 301 that showed a nearly 2fold increase on calcium phosphate deposition compared to untreated cells at day 
305
There was large variability in the ALP expression from day three to day 14 across all groups. no difference 306 between ALP expression from cells derived from adipose or bone marrow was seen, but as with calcium 307 phosphate deposition, juvenile and adult cells expressed significantly more ALP than OVX cells at day 14 when 308 production peaked for cells from both tissue sources (p<0.04). iPTH led to increased ALP production peaking 309 at day 14 for all cell types compared to untreated cells (p=0.05); this effected adipose derived and bone marrow 310 cells to the same degree, with no difference in the magnitude of the effect independent of age or ovarectomy. 
333
The rate of lipid accumulated from day 7 onwards was greater in cells isolated from juvenile rats.
334
Additionally, lipid droplet accumulation significantly accelerated from day 14 to day 21 for juvenile bMSCs,
335
while bMSCs from adult and ovX rats showed no increase in lipid accumulation after day 7. Cells isolated 336 from adipose tissue regardless of donor age or whether they were derived from OVX rats continued to show 337 increased lipid formation over the 21 day period, though juvenile cells were always more productive than the 338 other groups.
339
When comparing bone marrow to adipose derived cells, there was no difference in adipogenic differentiation, 340 but the reduction in micro droplet formation was more significant between adipose juvenile and ovx cells, than 341 seen with bone marrow derived cells (p<0.06) 342 * Cell Migration to SDF-1: In bone marrow derived cells, the migration of SDF-1 in the juvenile cell 344 group was significantly greater than all groups (p=0.05) and was nearly twice as high as the migration of OVX 345 cells (p<0.05). In adipose derived cells, the migration of MSCs from young rats was significantly less than 346 with bone marrow derived cells though the pattern of these cells migrating more than cells from OVX animals 347 was continued (P<0.07) (Figure 8) . On the addition of continuous PTH, no significant difference was found in This study examines the capacity of adipose and bone marrow derived cells, to differentiate into adipocytes 369 osteoblasts and chondrocytes and determined the effects of PTH 1-34 dosing regimens on cellular osteogenic 370 characteristics and migratory capacity. we found that adipose derived cells demonstrated poorer calcium 371 phosphate deposition, osteocalcin expression, and migration along the CXCR4/SDF-1 axis compared to bone 372 marrow derived cells; and that these differences was more profound for cells derived from ovarectomized 14 373 animals rather than their juvenile counterparts. We also found differences between cells isolated from juvenile 374 and ovarectomized animals for each cell source, with a reduction in osteogenic and migrative characteristics in 375 OVX derived cells although these cells showed similar proliferative capacity and CD marker expression.
376
Finally, this work demonstrated increased osteogenic capabilities of young and OVX cells from both tissue 377 sources, when dosed with pulsatile PTH 1-also resulting in increased migration of all cells, though had no effect 378 on cellular proliferation. Interestingly this effect was often greater with OVX cells, and on cells obtained from 379 bone marrow rather than adipose tissue.
381
My data showed no difference in CD marker expression from the cells independent of source or age or OVX phosphatase expression as well as alizarin red staining between bone marrow MSCs from young and old rabbits 405 but they found that age affected the adipogenic differentiation of the same cells and also led to reduced 406 adipogenic differentiation in adipose derived cells, findings we mirrored. My results for bone marrow derived 407 cells, showed a marked reduction in the osteogenic and adipogenic differentiation between juvenile and OVX 408 cells. The reason for the disparate findings between the studies is likely to be multifactorial. There are clear 409 differences in the method of culture and the "osteogenic media" used to induce differentiation. Moreover,
410
although differences were seldom seen between adult and juvenile cells, due to the time taken for osteopenia to 411 develop, the ovx animals we used were older than all other groups-thus there would be benefit in further 412 elucidating results by using a truly aged matched population.
413
Interestingly in our study, we found no significant difference in ALP expression with AdMSCs compared to 
464
Very little work has explored the effect of PTH on adipose derived cells; we found these cells also reacted to 465 PTH in a similar way to bone marrow derived cells with the percentage increase in migration was greatest in
466
OVX cells-compared to untreated cells.
468
The findings of this chapter confirm the ability to obtain stem cells from the adipose and bone marrow of Wistar 469 rats; supporting the notion that although stem cells from both adipose and bone marrow remain active, their 470 osteogenic differentiation ability is affected by ovarectomy therefore impairing their regenerative and 471 differentiation capacity.
473
Interestingly in vivo studies have yielded mixed results on the efficacy of AdMSCs in bone formation. 
